The phage λ-derived Red recombination system was used to delete genes in-frame or to fuse 27 genes/proteins with peptide tags 1 . The Km R cassette from pKD13 was amplified using the 28 ptsN-del-F and ptsN-del-R, and glmS-del-F and glmS-del-R primers, respectively, to 29 construct the SR7001 (ΔptsN) and SR7002 (ΔglmS) strains, and the resulting PCR products 30 were introduced into the SL1344 strain containing the pKD46 plasmid. Recombinant bacteria 31 containing the Km R cassette in place of the target genes were detected using kanamycin 32 resistance and diagnostic PCR. The Km R cassette was further removed using the pCP20 33 plasmid 1 . GlcNAc (0.2%) was added to the medium during ΔglmS selection to complement 34 the lethality of ΔglmS. lon was deleted and EIIA Ntr was tagged with the FLAG peptide at the 35 C-terminus using a phage λ-mediated recombination system 1,2 . The strain carrying a lacZ 36 fusion to ssaG was constructed similarly as described above. The Km R cassette that was 37 PCR-amplified from the pKD3 plasmid using the ssaG-lacZ-F and ssaG-lacZ-R primers was Fig. S1 ). The pWJ15, pWJ16, and pWJ17 plasmids were constructed for the pull-down assay.
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The pETDuet-1 vector was used to express His 6 -GlmS and EIIA with IPTG (0.1 mM). The β-galactosidase assay was performed in triplicate as described conditions. Relative mRNA expression normalized using gyrB mRNA was averaged from 238 three independent qRT-PCR tests. 
